This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



<19)H#H#i1F/? (J P) (12) & g§ !|$ ft & ^ (A) (ll)»fWlH^HS^ 

#^82001 -135768 
(P2001-135768A) 
(43)4«IH ¥da3¥5^18B(2001.5.18) 



(51)Inta T 
H0 1L 23/50 
B2 9C 45/02 
45/14 
H0 1L 21/56 



FI 

H0 1L 23/50 
B2 9C 45/02 
45/14 
H0 1L 21/56 



R 
H 





fcK2000-248643(P2000-248643) 


(7DUJHA 


000116024 










(22)ffiHB 


¥j£l2ff8 £180(2000.8. 18) 












it ftS 


C31)«teMB=Wf 


1WPR1-2334SB 




jftftrfi>fejftl*fiBaNffT2l#a n-A«c 


(32)tt5fcB 


¥riai¥8fl20H(1999.8.20) 






(33)«5tlfi**M 


B* (JP) 


C74)«SA 


100105647 











(ct> i-mi 

Sit TBr^? - v^^fh \j-fy u- a i #g>£ 

7£»jdW-&. ifcfc. fflJB?Siii4^LJJ6ri:^y- 
F 7 !✓ - A 1 ffMWiz. n 4 -y^tt^rS8 



(a) 




Tv is 



i 



(2) 



^2 00 1-13 57 68 
2 



f77i> B»^yTkfaEy-b*tf>-gB£-So& *i£^£#6IS££trC:k£!f*Btk-r.&fi!*«8£ 



uhzt &mt-*&a*m i cEnovTsu. io [ o o o i ] 

[lt#JS3] D£U-KU. x^^ty/fciOM IWmmthtffiftm] *mite. W¥&&&£VZ 

stress ff^sKi. &%<ki>. nvofc-matt crm&mizm. wcy-Ffc«isiifc*fM» 

[Ht£«4] mEU-K«. X^yt^CiO^lS [0002] 

»£3ftfcffl££tjJ:3fc»j«$fcT^S£fctr^k tlBv*JBer>f5r-K (LED) y-F7 

irnm5i mem*. t tssy- Kw?y tit. z<7)v-V7u-j»<omMJy&c?>-mtix. * 

m&is>L>%h - fc £*tt8k-r&f&£Ji i fcisaco^p fit»fe^ £fr3 .r k •ce^^"^ - v-vyu 

[f££«7] miBU-H»±. m^lfcjfflSL-C^j^ [0003] dcoi^t. x^yty/MttJV^ 

[ft3<Jl8] ffiftm±-?'<£ffi£t>>t>f ! li&.'OE&tlV #*F6jc7)m*t^y^%*-r5. Hi 3li. LEDS^ 

SBSLfcftMfc:. iS£ftfi§LT$:&y-K£*f-r4y- Stcffl^&y-H7l^-A^N''J*^L^«®^-r 

K7V-AtrfflSi-SISk. 30 m&)®mfcbh . ^^-Ctt'J-H7V-A^18jftt 

1BEy-Klc3IFjPf'vrt«tt*ISi:, *y-F»-*fc*tf-. 01 31=4ttvc, y-H7P- 

«yTk!5Ey-FO-a5$-Sdffllli»jhxek5r-tOi k. fre**#Mc»-3Ty-F l*«ry-K7l'- 

k ^^stk-r&m^ac^git^ffi. A^mttrfciniffc^'y 2, 3tfX£*-&. 

[§§^9] i?Ey-F7P-A^ffl«rsxstt. [ooo4]<Kfc. y-K7i^-A<oy-Ki^^^ 

4»Sr< k tmEy - KO#±$Ig<0MIfc&4StfH-& •/ Kfc:Jg8$iifcLE DS^K*f UT$Jl^iB8a£fT 
i)^T'>^-y-K^X^yty^ffitc:J:0. »JfctS x,-K^^eiliiSr?B[«tU^k^^y- 

I6£Mr£k£^k^Slf£Jl8fc:I^«^3[ n n n H7U-A»y-H l<7)-&kfc klCLED^B^itffl 

rtgmnm. u i^iitajia^^b^^x^rt-^H-cLED* 
[ft^ioi mmmim£x?>K>rjMTm 40 ^s-y-Kikkfct^igsi-rs. «r^tc« hi 3 

mizBg&tihz k ^^k-rsn*a9fc:aacofi^ «oH^»^4^flg«tffl. ^sr*> ^©BgTBti^ss*^ ^> y - 

awnosit*^. viktmmmtcryfflmiztstfz&mimLti*)® 

imxmi 1 ] ma^iBSjhiett. mm^M-^r wj-f l^ist^oTH 1 »s$^-c±#-rs. 

xg-cfts^ k zmit?i>mm8tzas&0M z m& 1 0 0 0 5 ] isuetiigso stct 0 , y - f 1 <o¥Hft 

wsit^s. »t*^tcffliig»!M* J ®iss*i.i»k. y-Kit*i*y 

imm 1 2 ] mmmtjkxmi. vmznth* - Ymz^mnmz x antic, jta- 

-^rtK?Stt^llli&5E«-r&lSk. wMHiaSKfM *££4tTLED«^m^^TtW£U§&<:5: 
k Sr^Sk-f Sfg«JS8fc:£«WS^iPp<0SES*a. 50 [0006101411. c\<?)£ 3 frgfUgSO 5 Zfmt 
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i^mm itzmtffrtmmchz . m 1 4 wecc 

li, Hl3tc^t^J;9^ l J-H7^-A CJ-HD 

«>K)triPx.TJfLoJ;t. U-y?&6. 7£»&£ 

fcJ: 0 » ttKOMBBO 5<9iS$liH 2<0SSfcffi*t 
5. 

[0007] 

£ b lz X 0 . ttEttUBSD 5«K3 -ktf? 

j£fcfcr£o£ a-f=.y^6. 7k 

TMStkcOSfcteSKGa. Gb#Jgj££*t5>t#>. % 

[0008] *ffc(5J«i«f»£g^T&£ftfck<o-C 
& 9 . 'J - FtMcmStifcamttBttitt &K!<0 u 

£l»jhLfc*^3,&4>igft£BWk^-S. 20 
[0009] 

mwrnzztttiat-ri. wS'j-k 

»?:JlfiiUfc£k£!B8k-r&. 
[0010] 2w&>&fitj£t£J:ilBf >J-FaRitB&»&))f 
5&9ESf*?»tlSfa L£{4g£i8£^t£ £ k tc J: 0 „ % 

wmmzSih®Wi<?>mv. *ms*u wwstQizx 30 
*>. xmitzxh&v-vt^zivtzmttEsmm 

fc. U-F*>»»t^fc«ittKfr6l*e«§^ 
Mfc. i*£^rc V>£. £0>fctf>. 'J - F«OflfcOl&iI*» 
^>±«Wi®Ji§*«ft*L^^<0-C. fflV>J-Fttfc*>¥ 

[ 0 0 1 1 ] zk. *wm&2~eii. mammsm 
*i$tcs*3*m*a£fcMMfc-*-ft. 40 

[0 0 12] j^*ffift&£*Uf»-Feaxr*ilT' 

limits 0 tf^WSdA^tgk =Q:& . 
[0 0 1 3] 3£>fc. *&Bj}*>3l3TtiL BsUU-Ftt 

xfyvyyizx *)mztix&*). mmii'j?%<t 
[0014] x?v\:yy-}y$xzx*)ft&£ixtz l )—Y 
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mmmz-ktiXotzmzBtfLtx^ztiif). vsmtz® 
us o Sr mm? & z t t & h . 

[0 0 1 5] *IK8^4-C«. «5iB'J-H«X 

fyKynzxm&ztvoi') . m>mtmiz?y 

[ooi6] *m\0>%5X'\*. mzffia. 1 1> 
miv - Yw<»Bim&£vz<?m8mizMtf(.ztix 

[0017] *mXom4&XV&5izlrt)>&mtfUzX 

->x h*$mm3 1 mmmzkimtLftz . 
[ooi8] *&9ie>s 6 xa, memz v - ko^s 

[0019] frfr&ffi&lz XtUf . mlK8£1SS*«j£ 
HtSJ|g<0±#$r«®|-r S £ fc fl^k =5rS . 

[0020] tit. *mn?>mxit. msmbm&L 
[0021] frfrhmmz xtuf . mmuzmttxm 

[0022] #3gBHc03S8-ra. S^SBtr^^m^ 

-Yim-ho-^yu-A^mmthiMb. tmv 
-Yizm-i-v-Tz&m-hTmb. mmtpm±ffi£ 

-5. 

[0023] 3Wp6«j£(cJ:fUf . JJ2*ISBHWlg 1 k 
!38<03&*£ #S £ fc *>-5TSgk . 
[0 024]*5fWB<7)f59-rtt. rofB'J-K7^-A£ 

RbKh&m^hiyT+rt-v-YtMyvyym 

[0025]#t:^<kt>r'>^-y-HiX^yt 

[0026] *%fmm oii. aranRiy- 
hzbm®bi-&. 

[0027] trtfibimzXtott . I&£ilK > -f-kft 
k^4. 

[0028] *IHB<7)^ 1 1 x\t. wmmstijm 
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[0029] xminm 1 2 -m. m£®mt±xm 

[0030] *%w>%i 1 3 -m. im®m8±xn 

[oo3i] ib i im. i 3<o«jst intf . wf 
[0032] *®m<m 1 4 T«. ine^BgSjhxg 

[0033] frfrhm&iz£td£. £Srt*^£E?JfcJ: 

orjgj£3*i.a«9ii§Ay# x m~c±**). ®&vj<v% 

[0034] 

xm®*mLL^mi£.mwtz>. mi u> tjitf 
( b > i±*m&>mifc<7>Bmizghz> le D«^8gti>v> 
tle DrnTtmrnztiz y - F7^- A^^cmfej 

tf*toy-Fl<Og&fc*3?l#BT;&&. £©y-F7 

X DgJtSftTii *) . JT<K»il£M7Vx£ai£gfc: J: "3 
'J - F7^-A^£JT<)^3#^%fT*>ife£i-£ 

[0035] HI (b) fc^-tidfc:. *ffi£LED£ 
F 1 P5rJ&£LT=$r?>3ll OU-F 1 Qk 
£tf>S&l<oy-F 1 Qfcjg£l/CgttS>*l*:m2<oy- 
FlRfca^UftSS/VO^. 
[0036] •J-H7W-AOttB«C:ft£?*''OJ£ 

V£8LXmgXfiir>t>WEJ}iMiXi>&\,\ 
[ 0 0 3 7 ] ifcfc:. <aig78BB4<^L±^t %Z !l - F 
7lx-Ai<7mfflt:, 3>f-y^«8l (5lo*»^«|f) 
8 . 3 ttBlSSix*::^ 

Lxwmmmt Lxvmvx. beam was* 9 
±jiz.\tmiL^xoiiz.9mth. mi (to h*>^ 
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[0038] ZVtitb. «ffl*^«OSB&eO 5<0ft£ 
ti. mmfr$>34 ->?Vi<m8£X'<r)n2<?>iioiz1& 

r-ti. zcoHom^t. mimmmi3, mi 

4<0i5§Hi, H2i0t>iS< : 3:oTV^. roiErM- 
ktciO. U-K7U-Al(c«BW«tL"ti»j1«y 

10 

[0 03 9] Zto£ott4->ywm8\3.. _B&o 
£mitti&W$:m^Z> Z t fci "9 ^try ^k ffl&lz 

fefcJBv vc 'J - F7 U - AWJ^<OfiHfcfifiSi£Jgj£ 

[0040] «8^a!$«. U-F7W-A10 
20 «fi»^J^TL^W<oa&$fc:. «itfU-H7 
l^-Al<9JI3O204H91ggfc3j£-fl>. £<0llt?> 

mn&z <oMtm*. loos^oy^-h 

[ 0 04 1 ] 02«. *%BBc7)^2iOHte<0®ffit«l. 

LED^jgtffl^s y - vyu-^mmmx-h 

02001^. SSiC*<^|8a~8c^Jg)£1-St. 
<^-C*S. Z0)£ol,Z^ a$pfsWS8a~8c^^- 
5Ci:fc:J:0. S8b. 8cJi^8a<0Ay ?T*/7<r> 

tr®j£$^TV^«8 a*»^J|g*5SaiLT±#LfcJ© 
^Tt . K<m8 b , 8 c J: "9 fi@lfc:89l|g<7)±#^fll 

[0042] H3»±. *fMHcom3«jltew}g©t:«s 

L E V$tt%ilzm^h U - F 7 V - Ac7)W«affiHT& 

03<7)0rr«. 3>f-y/36. 7oa^o^« 

Bfi-SSt8d. 8e5rmLTV^. H14^B8t5t 
J:3t, 3>f-y^a56, 7t^ffiaJfc^Sfc»JSS^ 
&SeGa. GbtO^KE**, &mmUzX 07KB4*» 
40 4><7>fiSlliS > )^^lSH-eft4i:#i.<c>itl>cO-C. 3>f 

4 *>^><^aii§a o 5 £ finals ^ t #-c# s . 

[0043] LfctfoT. *lfflHweSlll«0±#2:««ij-r 
SSWi. 0 1 <r> i o Hz 'J - F 7 - £.0M1jfo<?>£Mlz 

tevwmmzBjs&tLhmmiz. m3coxoiz. y 

[0044] n>f->'^aJ6. 7<ry&ft<7)&lzm8d. 
8 e £JgB£-ri.^fc:«. H 1 fc^i d t 'J - F 7 1^ 
50 —J*l&^1}\ft?&&IZbiz r )i&8&l&&thijbni. 0 
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[ 0 0 5 2 ] ^-y K 3 4m$&mz\m8&3 4 a*^ 



[ 0 0 4 5 ] 04fcL *3fiffiB^4<7)||fl[c^©fe:«S -I^[MI^3 4 ali, ttg£$fc5fcS^3 3<Dft- 

LED^8Stffl^S'J-H7W-A<O«WS^«0-C* SJ: I 5*>^<S^L. -ew&S &Jft££?3 3AJP3 

5. 04<OWt«. a4-y?&6, 708I5#<D*£«! iOt±#<LT. DPS534 a£?6ft»-? 3 3£JRg-r 

IBN-4SI8d, 8eWN'«y^T«y7-fflc0Sti:L'C. y- S. ?BI^P3 3{i. ^-XhXI£§BJJx;if*vg|J|g 

H7i^-A i com^(r>^mzhti*)m8 f <ns&ttm 9 zm^x 'j-K7v-aw^ h 3 4<o 

US. £tf>*§£fc&. ffl8dt8efcitX»8ftiZ« \m34atzyj#yT>?~Ztl&. Ife^^FS 

<7)KSt LT^ffl-r&OT. @2<^i:l^ai{c. ffijlgft 3litfyT-r^7^3 5fcJ:DD-K7U-A<7)y 
B4*^c^liS'3 5SrJIII{C«l»|-rSCt* s r§S. 10 -Higf3 l^*#Bfc««S*ufe/t v K34<D5fcffim: 

[0046] 05ti. 0l<o^«A-A^ri6|*>^/t:« v-f ^yfy^tt. if-y^t yyv4 J r36\,zt') 

B&^BrfflfflBTfc*. ^^fciOU-K^l'-Al fc3-#«y-KIB?3 2fcWW>'f f >'* r *h.ft. 

Icill8*«l«-*WC. 39«^)fllEEA^«V««»t=a [O053] 37(i. y**F34«)El»3 4ate*'<l- 

05fc^«k3fc:iil8tf>iiIfflfcS3eg|59. lOMBft* xbXJiSBBx^^^l!g<O^-»»3 9t:i0^^ 

wfliwise^tAO^eag. ioa^js?^*, 34<o5tssa. »-YnsF?3 2izv4 j e#>T>yzti 

[0047] o ne»9 . i o*ggj«$<xs -^-sg^xa^Hg^j^mst-^Has-cfc 

i»8 i: . *tf>MfflfcaS L-TJftatSfUSSB S . K*3 7 cOifcSSBWi . yX 
lOtfifttrffiBgtCitLTBatL'Cf^ffl^-iW 20 38iffi&t$tlh. Z<7)£diZLED?y73 0I±. 5fe 

[0048] 06fcL *%ffl<r)m5(rmiffimbLXm [0 0 54]-*r<D'J-Kig : P3 1. 32<OJ?r5&Dftg 

^rSLED^S^BrfflB-CfcS. B6fcfcWC. L 4*^<OS8§aO&»8x, 8ytf>&gTWJU -*t 

ED^SS20«i. U-H21, 22£*U U-K2 <0'J-KSg^31. 3 2fciWJ-K*SfcO¥fflttW& 

lfcLEDS^2 3^*^iL-Cm^«fe:«KU LED SfcSB* 5 ^^ <k d fc-T 6 £ t WT* h . 

m=F2 3i*#yT4>!/ , 74 J r24Tm£0-V2 2(r) [ 0 0 5 5 ] ^Offi. *XffifcL h^yx^rJ'OKOk 

[0049] 2 5jig)tttffliiit-yi'Ki». 26«^ 30 %m-v^Z7vyhmR%t-(om®iitt*m% 

a8«»rtfc^*tt8SII&S:aagtT»lS1-S. 2 7tt Zt&X-th. 

WfiLX-hh. ^m%&ffi&<DitmV2 6 aOfiMt^ [0056] Srfc, ±JE<?>WC*i. ^^S^L)t 'J - 

SfUIHfc:, 'J - K2 1 . 2 2fc*tLT«fflggD£»l!] h^^8Hltcg»LTm?£aE3^±LT^£#, 

-r *>« 8 im«oQMtzm& txa < t » »s . 8 j: o vyyxyr -&mvm±-t tvpauuzi* 

fcft, >Miy-Fky-l«21» 22fc*^fflftH~rS h^yx^r-.-K-yhfc^+bT'fSj^Ufe^O® 

mco, 98Sm:mtiPf&<?&&t BS±T# S . fliS±<^R|«iS:fflc >T . h 5 >x 7 r »/ h WRtt$ 

[0 0 5 0]±E<^j-Cli. LED^Sicov^T'J- iiTV^^»ftefflli«:linE-rS^fcfc:<t vmmtiMb 

led ^T^tw^m-mafcjaffl-r & ^ t [0057] z^^izit. y-niwc. sii^t^ 

i7«, *»5j^6c7)iii«g®fc lt. * ^x^h®mcommfrt>jmcon2<r)ii[m£. mem 

mi L E D 7 y L^^^rSWWH-CJ) US 0 SrKjhi-S^Sr^^l. .08^10 14*^ 

h. (fMl<rmmmtLft. hyyxyr-^~^Y{:m 

[OO51]07ti>^T. LED^yrSOIi. Z* ^fzmxS>h. S8(CSctJ:d^:y-H7^-Al 0& 

-Woy-H*F3 1 . 3 2*«ta»t<5>h.TtiO. m\\ I Cf-yn 3 t««L. 

*«>y-KJB^3 leti&Mz* mti 04*/t» H3 S±SB§1 5tJ:-5-C«aii^jt5L^t>0-C*>S. 

4t»*LTV»6. ^<OLED7y7-3 0<0^t3g^3 »Cttr^^-y-H««WU:iiWSfi§K^l 4fc# 
3fcLTJi, mtfGaN^cOgSfll^iSr^tltL 50 j£L^fc^«8li:^-Sfc^C*>S. CKOSfi. 01 0 
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( a ) ( b ) £m%&m&£v*co±.wmt:* 
-rxot. frhikzwcommmtKb-h. ><y**« 

fcfcl/Ci. £«$T^Kffljh;£*l£*:y>. SHUfcfii 

C0m8<7)m^tLXmi 1 (a) . (b)t>itf 
(c) fc^ttidK. ^^TtiT^-'J-Kcoffiflg 
Mihffi^8fc±TPiffia^iB 1 4 £ JBlSLJtC: i: 10 
Wlk-?Zi><?)-CS>h. ZVffili. Ill (a), (b) 
ts£V ( c ) KSfflfcASts itf±ffi0i3j:t/Tffl05: 

LXMl 2&xtXo£. *%fflt. HOBSfFH-yTA 
3£7x4*^yry-F4 1tf>5te3Sfc:ig§SU Zff) 

jmpwc* h . m»««uuc j: *> »j - k 4 1 <oei 
sm±mmmm 5 t3»4 4 Mne&ri?»&fcti>. m 

WfcD#£«illlcJ:oTI!LiLS*u flB99«>fr»»)- 

zit&xm£.i^xi>mmmx't>&. t>*frz>ft&uz£ 
*u*, i^mmg'ozmm&izz^xmtt&zt 

nFF&&t3&mmx'S>& . 

[0058] 

-thfktwrx^t. z<r>iz#>. u - vu<r>m<mmf 
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[0059] 4fc**«c ifttf . BuE«Sr1KS*»)S 

[0060] iniT+awfc **usr . i?i£«ca«LT 

LT<4»B^l/T£W«fcLTflU8-*-4WC« * 

4£fc£*?&4. 
[0Botf)fS*:5:§fiJ§] 

[HI ] *fffiBcoieSSco»©t:«6LED^Stffl^ 
[02 ] *JHI1^20>£|&»gS£ff4 LE Df^gg 

£JB»4 'J - H7U-^^t«fiHT%e . 

[03] #3^<Dll3<9|6te<D»®^&&LED3^ 

&jb»4 u - Fyu-jxZ^tmimx-bh . 
[H4 1 *5K*om4 (rym&<mm,z&h l e 

[05] H2<?5^aA-A*|6|*»^fe«ffltHIffl®TJ) 

4. 

[06 ] #&BJi?)3S 5 cDHSfrOJBSK&S L E 
OBrffl0T*4. 

[07 ] *%BJ^6 0)&MaffilB£ff4 L E D =y V7 

0>8fmffimx'b?>. 

[08 1 *mwmi <vmcrmBtz®& u -yvv- 

[09 1 mifcmimz&h y -vyu- 

[0io] 09<7>ss^-r0Ti>i.. 
[0ii] ^s&H^mscontecT^ufc&s i 

[0i2] *m\cvm90mk(?>&mtz&& i cc^ns 

£S^0T*4. 

[013] «#0»<?>LEDf^<oy-F:7^-A£* 
t^S0T*S. 

[014] fi!*0|c7)LED^^)U-H7W— AS-^ 

[flp^oiiBB] 

1 •J-H^l'-A 
2, 3 A»J 

4 SaigSS 

5 «M§e9 

6. 7 3-fr:>^g5 

8 a j -y mom 

8a~8f 3>fr:y^tt(?5ai 

9. io ssess 

20 LED^ffi 
30 LED^yr 
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H01L 23/28 
// B29L 31:34 
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